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1 - We examine the thermodynamic properties of 

mass A ∼ 200 nuclei utilizing angular momentum 

gated nuclear level densities (NLDs) extracted in the 

excitation energy range of 2–15 MeV. Interestingly, 

the experimental NLDs are in good agreement with 

the results of a microscopic approach, which is 

derived based on the exact pairing plus the 

independent-particle model at finite temperature 

(EP + IPM), whereas the conventional Hartree–Fock 

BCS and Hartree–Fock–Bogoliubov plus 

combinatorial method fail to describe these data. 

Consequently, the thermodynamic properties of 

those nuclei at finite angular momentum have been 

extracted using the EP + IPM NLDs. While the heat 

capacities of 200Tl, 211Po and 212At (near spherical 

nuclei) follow the trend as expected in odd–odd and 

even–odd masses, surprisingly an S-shaped heat 

capacity is found in odd–odd deformed nucleus 184Re. 

It has been shown that this S-shaped heat capacity 

observed in 184Re is caused by not only the breaking 

of nucleon Cooper pairs but also the change of 

pairing induced by deformation.  

 

2 – We have published a review on pairing in excited 

nuclei, summarizing a subject of almost five-decade 

research on the thermodynamic properties of pairing 

in many-body systems including superconductors, 

metallic nanosized clusters and/or grains, solid-state 

materials, and focusing on the excited nuclei, that is 

nuclei at finite temperature and/or angular 

momentum formed via heavy-ion fusion, -induced 

fusion reactions, or inelastic scattering of light 

particles on heavy targets. Because of the finiteness 

of the systems, several interesting effects of pairing 

such as nonvanishing pairing gap, smoothing of 

superfluid-normal phase transition, first and second 

order phase transitions, pairing reentrance, etc, will 

be discussed in detail. Influences of exact and 

approximate thermal pairing on some nuclear 

properties such as temperature-dependent width of 

the giant dipole resonance, total level density, and 

radiative strength function of the -rays emission 

will be also analyzed. Finally, the first experimental 

evidence of the pairing reentrance phenomenon in a 

104Pd nucleus as well as its solid-state counterpart of 

ferromagnets under strong magnetic field will be 

presented. 
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